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Each year, burgeoning numbers ofNorth Carolinians
place additional pressure on the land and its re-
sources. Accumulating changes on the land surface place
stress on our state's waters and threaten the fabric ofour
natural heritage. The solutions to these prickly prob-
lems share a common denominator: the protection and
restoration of freshwater wetlands.
Wetlands were once abundant on our landscape-23
percent of North Carolina (including 52 percent of the
coastal plain) is covered by soils that developed in
wetlands. These wetlands supported a wondrous array
of plants and animals and were intimately linked to the
vast and productive sounds and estuaries on our coast.
They served as a natural purification system for water
from storms, detaining or retaining it to provide a complex
balance of flows into surface waters, supporting bounti-
ful populations of fish and shellfish.
In many wetland systems in coastal North Carolina, it
is likely that little if any of the rainwater falling onto the
broad interstream areas that dominated the landscape
ever reached sensitive estuaries at all; evaporation, tran-
spiration and infiltration probably redirected most rain-
fall back to the sky or into the ground. The runoff that
reached surface waters had been thoroughly cleansed
both by percolation through rootmats and the biological
activity of the wetlands.
In the piedmont and mountain regions, headwater
and riparian wetlands provided a natural system of
linked wet and dry detention ponds. This network buff-
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ered peak flows, reducing erosion on the land, stream
scour and subsequent siltation in the streams. Many
wetlands were hydrologically disconnected from surface
waters. Wherever they occurred, these drier, more iso-
lated wetlands acted as "black holes," retaining or trans-
forming whatever potential pollutants entered them.
Natural wetlands have always been particularly effec-
tive at removing potential pollutants from water run-
ning off the land. Scientific studies have documented
that wetlands retain up to 95 percent of incident sedi-
ment and an average of 70 percent of nitrogen and 50
percent of phosphorus. Phosphorus and sediments are
physically trapped in wetlands; nitrates, however, are
biochemically removed from runoffwaters.A biological
process called denitrification transforms nitrate and
other potentially harmful forms of nitrogen into harm-
less nitrogen gas. Nitrogen gas makes up 78 percent of
the air we breathe, and is ecologically benign.
Today's landscape presents quite a different picture.
Although no one knows for sure exactly what fraction of
our original wetlands remain, two independent guesses
agree that about half had been lost by 1983. Estimates
produced by the U.S. Fish and Wildlife Service (FWS)
suggest that 49 percent of North Carolina's original
wetland acreage had been lost by the early 1980s. Amore
recent study by Gordon Cashin (working under Curt
Richardson at Duke University) corroborated this rate
of loss. Cashin found that forestry accounted for 53
percent of this loss and agriculture, 42 percent. Signifi-
cant additional wetland degradation has occurred since
the early 1980s. Forestry, in particular, continues to
convert massive tracts ofisolated, forested wetlands into
intensively managed pine plantations.
This wetland loss has decimated many important
natural communities. In many ways, we have deforested
the landscape more thoroughly in the United States
than have the developing countries that we often com-
plain about. A reasonable guess is that well over 99 per-
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cent of the forests on the piedmont and coastal plain
have been cut at least once; very little old-growth exists
in North Carolina. The once majestic hardwood and
long-leaf pine forests are mostly gone, lost to develop-
ment, agriculture, intensive forestry and misdirected
management practices (including fire suppression) in
coastal wetland systems. Most of the remaining undis-
turbed areas are linked to wetlands. Three-quarters of
the significantly rare plant species and 85 percent of
significantly rare animal species in North Carolina are
either aquatic or wetland-dependent. If the remaining
wetlands are destroyed, this sparse remnant ofour natu-
ral legacy will also disappear.
Runoff and consequent pollution have increased
dramatically with changes in the landscape. In fact, the
most serious pollution problem in North Carolina, the
southeast, and the United States is nonpoint source
pollution-water contaminated as a result of land-dis-
turbing activities. A recent summary by the State of
North Carolina blames 86 percent of stream and river
degradation on nonpoint source pollution. More than
half of this pollution is agricultural in origin, including
more than 30 percent due to sediment pollution. Simi-
larly, about 79 percent of degradation in estuaries and
sounds was attributable to nonpoint sources.
The causes of increasing runoffare more complicated
than is commonly suspected. Removal of vegetation
eliminates transpiration as a major shuttle ofwater back
to the atmosphere. In fact, simply cutting down the trees
from a site can result in tremendous increases in water
standing at or near the surface. Compaction of soils and
installation of impervious surfaces greatly restrict infil-
tration, resulting in additional ponding or movement
downslope. Recent studies suggest that, within a water-
shed, every 1 percent increase in impervious surface will
result in a 1.2 percent increase in runoff volume.
Wetland losses greatly reduce pooling and evapora-
tion of surface water, exacerbating these runoff prob-
lems. The installation of drainage ditches provides a
mechanism to shuttle water out of a wetland, which
reduces or eliminates detention times. Similarly, stream
channelization speeds up the delivery rate for water
moving offthe land. Recent studies in the Midwest have
shown that watersheds with intact wetlands covering 15
percent ofthe surface area had 60-65 percent lower peak
flow volumes than similar watersheds where the wet-
lands had been disturbed. Unfortunately, intensive drain-
age systems cover much of the coastal plain and com-
monly direct water to the worst places possible-sensi-
tive estuarine nursery areas. Many areas that had been
disconnected from surface waters, and thus incapable of
contributing to water pollution, are converted from
sinks into sources for water pollution.
This transformation from pollution sink and natural
Great Dismal Swamp
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treatment system to pollution source is becoming even
more critical, as more and moreofour coastal rivers and
estuaries show signs of serious nutrient enrichment.
Recent scientific work has shown that deposition of
nitrate and ammonia, associated with both acid rain and
dry deposition, is a major factor in coastal eutrophica-
tion (nutrient over-enrichment). A 1988 study of Che-
sapeake Bay by the Environmental Defense Fund (EDF)
estimated that more than 25 percent of the nitrogen
getting into the bay came from atmospheric sources.
These findings have since been generally confirmed by
the Environmental Protection Agency (EPA). This is
alarming since the EPA projects more than a 60 percent
increase in atmospheric emissions of nitrate precursors
by 2030. Our current, very expensive efforts to curtail
nutrient pollution from sewage treatment plants and
industry may be dwarfed by increases in atmospheric
inputs.
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Wetlands Regulation
Even more alarming is the recent flurry of activity by
development interests to deregulate wetlands, threaten-
ing these fundamental life support systems for our wa-
ters. Because drier wetlands are more easily developed,
developers' efforts have focused on increasing the de-
gree ofwetness necessary for an area to be considered a
wetland for regulatory purposes. These attempts have
been cloaked as complex changes in technical criteria,
and have been portrayed as a redress of bureaucracy
gone awry.
The truth is that the current definition of wetlands
and the methodology used to apply that definition in the
field meets all tests of scientific rigor. To a wetland
scientist, identifying a wetland is easy; drawing appro-
priateboundary lines in a heterogeneousworld is less so.
In 1989, scientists from all of the agencies with legal re-
sponsibility to draw such boundaries agreed on a joint
methodology to delineate wetlands.
This process drew on previous
works by the U.S. Army Corps of
Engineers, EPA and FWS. The
resulting manual was scientifically
sound, consistent across programs,
and technically feasible to apply
in the field. The final product com-
bined requirements for soils, vege-
tation and hydrology that guaran-
teed that ecologically functional
wetlands were properly identified
for protection.
This past year, however, the Bush
Administration, acting through
that noted scientific body, the Vice
President's Council on Competi-
tiveness, directed EPA and the
other agencies to modify the
manual, and called for an outra-
geous and technically indefensible
degree of wetness for an area to
receive protection. At the same
time, several congressmen intro-
duced proposed legislation that
would not only reduce the scope
of protected wetlands by half, but
also tier the wetlands by degree of
presumed importance, such that
only a fraction ofthe total wetland
resource would receive full pro-
tection. Simple arithmetic reveals
that only five percent of original
wetlands would receive full pro-
tection under this approach-half
are already lost, half of those re-
tain protection, and only one-fifth
ofthose are in the highest tier (50
Point Sources
Point: WWTP Municipal
Point: WWTP Non-municipal
Non-point Sources
HI Agricultural Runoff
H Urban Runoff and Septic
H Other Non-point
LJ Sediment
LJ Bacteria
H Ammonia
I Jl Nutrients/Algae
M Other
VOLUME 18 NUMBER 1
percent divided by 2 divided by 5 equals 5 percent). This
legislation also requires compensation to landowners
for maximum lost value in those cases, a budget breaker
if ever there was one. Unfortunately, the political pres-
sure exerted by the developers was so intense that many
legislators signed on as co-sponsors without realizing
the environmental and economic consequences of such
actions. Congress also acted to scuttle the 1989 deline-
ation manual, in favor ofan older and less explicit 1987
version written by the Corps. The final irony is that the
1989 manual itself was developed because developers
clamored about the unevenness in wetland programs
under the 1987 manual!
Response to the proposed changes in wetland protec-
tion by the environmental and scientific communities
was swift and intense. Many prestigious scientific socie-
ties in this country denounced the proposals as scientifi-
cally insupportable. Extensive field work by scientists
from many state and federal agencies showed that the
proposed manual was technically deficient, because it
did not protect commonly recognized wetland systems.
Field reports from North Carolina documented that
over half ofour remainingwetlands would no longer be
protected. This included more than 40 percent of bot-
tomland hardwood swamps, more than 30 percent of
pocosins, and 90 percent of wet pine flatwoods and
savannas. The scientists also felt that it was simply
unworkable from a practical perspective.
Typical of the barrage of misinformation from devel-
oper sources is an analysis issued in August 1990 by the
Economic Alliance, a developer front group in North
Carolina. Their study claimed that wetland regulation is
costing counties in North Carolina more than $11 mil-
lion annually in tax revenue, and causes a total develop-
ment-related loss of almost $56 billion. EDF economist
Dr. Glen Anderson conducted an in-depth review of
that assessment, and pronounced it invalid. To arrive at
the grossly exaggerated costs listed, the developers had
to make all of the following ridiculous assumptions:
• all areas with hydric soils are jurisdictional wetlands
(ignoring centuries of conversions to other uses)
• all such areas will be developed (ignoring the coun-
ties' projections of future needs for land to accommo-
date projected growth)
§404 regulations prevent development of a property
containing wetlands (ignoring the fact that 95 percent
of §404 fill permits requested nationally are issued)
• §404 regulations, by themselves, prevent develop-
ment (ignoring engineering limitations on wetland
soils, as well as zoning and other land use restric-
tions), and
• land use restrictions reduce the development value of
the land by over 99 percent (ignoring the common
The carnivorouspitcherplant is one ofmanyplant species unique to Carolina wetlands.
result in this country of enhanced values associated
with land-use restrictions).
The analysis also makes numerous technical errors,
including the erroneous use of large multipliers, which
inflate purported costs.
Only about 14 percent of available land even in our
four fastest-growing coastal counties is needed to ac-
commodate growth expected by 2010. The population of
those counties would have to explode to over 2 million
people to prompt the level of growth implicit in the
Alliance study; the most recent population projection
for the area is 392,000 by 2010. Thus, growth anticipated
in the coming decades can occur without using wetlands
at all, and tax revenues at the local and state level are not
affected in any way by the proposed restrictions.
Moreover, destroying wetlands has direct and serious
economic consequences. EDF collaborated with the
World Wildlife Fund to produce a definitive report that
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detailed the environmental and economic costs of fail-
ing to protect drier-end wetlands. Assisting in the task
were 40 of America's top wetland specialists. The report
concluded that 50 percent of our nation's wetlands would
be eliminated from protection. This included vast quan-
tities of wetlands that even laypeople recognize to be
important (23 percent of the Everglades National Park,
and 41 percent of the Everglades in private ownership;
38 percent of prairie potholewetlands; 80 percent ofthe
Great Dismal Swamp; 50 percent of bottomland hard-
wood swamps). This deregulation would reduce dab-
bling duck populations by approximately 44 percent.
Increased flooding would cause both tremendous eco-
nomic losses to riparian landowners downstream and
potential additional loss of life. EDF estimated it would
cost between $38 billion and $75 billion to offset in-
creased nitrogen pollution into our rivers, just to main-
tain the already unacceptable status quo. These costs do
not consider other pollution to surface water or any
increases to groundwater pollution. Economic losses
associated with the fishing industry and recreational
fishery are potentially enormous-North Carolina alone
depends upon its estuaries for 95 percent of its annual
marine harvest, worth over $200 million directly, and
perhaps $500 million to $1 billion overall.
When it comes to wetlands, wetter is not necessarily
better. This profound misunderstanding or mischar-
acterization of wetland function lies at the root of the
current efforts to reduce the level of protection for so-
called "non-splashable" wetlands. The attempts to de-
regulate wetlands are nothing more than transfers of
wealth from all citizens to greedy special interests.
On the other hand, the current wetland protection
system is by no means perfect. From an environmental
perspective, the Clean Water Act Section 404 program
really acts to permit wetland destruction-roughly 95
percent of permits for wetland destruction are approved.
Entire categories of activities are exempted from per-
mitting (including "normal" or "ongoing" farming, ranch-
ing and silviculture). Federal agencies continue to ref-
use to regulate intensive forestry in wetlands. This policy
led EDF to file its first lawsuit ever, against Weyer-
haeuser and the federal government. Sequential drain-
ing and filling and other piecemeal activities allowed
under general permits continue to wreak havoc on the
landscape. Ironically, the existing wetland protection
system is unduly harsh at times, allowing many serious
and large-scale impacts on wetlands, but reacting strongly
and inflexibly against individuals caught by changing
regulations.
The forces that brought the current outrageous wet-
land deregulation efforts are real and boast considerable
political strength. Unfortunately, the debate has be-
come so polarized that little hope remains for calm and
carefully reasoned solutions to be developed by consen-
sus. An entirely new approach-the formulation of a
comprehensive wetland restoration program-may be
necessary to resolve this mess. Such a plan could make
time-consuming and expensive arguments about spe-
cific boundaries largely moot, replacing wetland losses
with gains in wetland acreage and function. An effective
regulatory program will remainan important part ofthis
plan for the foreseeable future, but regulation must be
complemented with creative and powerful incentive-
based programs that catalyze wetland restoration.
One such creative program is the nutrient reduction
program currently approved for the Tar-Pamlico River
Basin, one of our most valuable and threatened water-
sheds. The program allows waste dischargers to receive
credit for funding nutrient reductions from other sources,
including nonpoint sources. Funds from dischargers
may be used to restore wetlands in critical positions on
the landscape to intercept nonpoint source pollution.
This approach is especially useful because denitrifica-
tion in wetlands results in elimination of the nitrate
pollution instead of simply transferring it into the ground,
a possible negative side effect of other management
practices. Ancillary benefits of wetland restoration in-
clude control of sediment pollution and the expansion
of wildlife habitat. Although wetland restoration is
currently not an approved best management practice
under the Agricultural Cost Share Program in North
Carolina, this hopefully can be rectified. After all, non-
point source pollution remains our greatest water qual-
ity problem; wetland restoration provides a unique solu-
tion with multiple benefits. Other opportunities to in-
crease wetland acreage include the creation ofwetlands
for wastewater treatment, application of nonpoint source
control funds to wetland restoration, and wetland miti-
gation practices, which can protect or restore more wet-
lands than are destroyed. Tax credits and other incen-
tives could make it to a landowner's advantage to main-
tain functionally important wetlands in their natural
condition. All such programs should be included in
regional restoration plans.
The debate over wetland protection becomes more
caustic every day. It is time to design solutions that
recognize and take advantage of the tremendous envi-
ronmental and economic value ofwetlands. It is time for
individuals to look at wetlands not as obstacles to the
maximization of individual profits, but as positive at-
tributes of the land to be used and valued. With a
modicum of creativity and foresight, we can protect our
wetlands, necessary for a healthy and sustainable econ-
omy, as an essential part of our birthright, cp
